Introduction
The compounds and the solid solutions of group III-V elements are extensively used in optoelectronic and high speed electronic devices fabrication. Since the need of the electronic industries is very specific in terms of composition, reliable description of phase equilibria is considered to be extremely relevant for the purpose. The evaluation of the phase equilibria of the system is based on appropriate thermodynamic functions for the liquid alloys and the solid solutions involved in the system. It has been reported by earlier investigators that the thermodynamic behaviour of solid solution may adequately be interpreted through an extended form of regular solution model (Pollack et al 1975) . However, the corresponding liquidus compositions of higher order systems are poorly represented using a regular solution model (Pollack et al 1975) . In the present investigation, therefore, a multiparameter function is adopted for interpretation of thermodynamic behaviour of the liquid alloys in the system. According to Lupis (1983) , a higher order system is considered to be composed of summation of the interactions of the constituent binaries along with the specific ternary and quaternary interactions. In the present research, the integral excess free energy function of the binary alloys are analysed using four-parameter equation. Six constituent binaries in the system provide twentyfour such constants (a 1 to a 24 ). Similarly, three specific ternary interactions pertaining to four ternaries constitute twelve constants (b 1 to b 12 ) in the system. Additionally, it has been shown subsequently that appropriate quaternary interaction has also been included in the function for more reliable definition of the equilibrium properties of the system. For a binary system, the excess free energy function is represented isothermally (Hajra and Mazumdar 1991) as
The integral excess free energy for a binary system may also be expressed by Redlich-Kister polynomial (Redlich and Kister 1948) as
The interrelationship between the four-parameter and Redlich-Kister polynomial may be expressed as
Since the literature data pertaining to the constituent binaries of the system are expressed in terms of RedlichKister polynomial, the latter values have been transformed to their corresponding 'a' parameters to be used in the present investigation through (1).
According to the convention as mentioned above, the present formulation for the quaternary system consists of the 1-2, 1-3, 1-4, 2-3, 2-4, 3-4 binaries and four ternaries, viz. 1-2-3, 1-2-4, 1-3-4 and 2-3-4. The components of the quaternary system, Al-Ga-P-As have been designated as 1, 2, 3 and 4, respectively. The integral excess free energy function based on this concept may be represented as 
where the mole fractions of the components Al, Ga, P and As are designated as x 1 , x 2 , x 3 and x 4 , respectively and c denotes the specific quaternary interaction in the system. The partial excess properties of each of the components of the quaternary system are deduced based on the relations between the partials and the integral excess free energy function as expressed by the following relations 
Differentiating (3) with respect to x 2 , x 3 , x 4 respectively, we get the following three sets of relations (9) and (10) in (4), (5), (6) and (7), the partials of the components of the Al-Ga-P-As system may be obtained.
Discussion
In the present investigation, the phase equilibria is evaluated by using the present generalized model, (3) for the liquid phase and a nine-parameter model developed by Onda and Ito (1987) for the solid alloys. At equilibrium,
